Ontogeny of vesicular monoamine transporter mRNAs VMAT1 and VMAT2. I. The developing rat central nervous system.
We used in situ hybridization histochemistry to study the expression of the mRNA of the two vesicular monoamine transporters (VMAT1 and VMAT2) during embryonic and postnatal development of the central nervous system (CNS) in the rat. In the adult rat, VMAT2 mRNA is present exclusively in monoaminergic cell groups of the CNS and VMAT1 mRNA was reported to be present in the adrenal medulla and certain intestinal epithelial cells. In contrast to the above, the expression of VMAT1 mRNA has previously never been detected in the central nervous system. This study shows the first evidence that both transporter molecules are expressed in CNS during ontogenesis. We here demonstrate four main expression patterns detected during development: 1. VMAT2 mRNA expression in monoaminergic neurons of the brainstem beginning as early as embryonic day E13. 2. Expression of VMAT2 mRNA in all major sensory relay nuclei of central nervous system. 3. Co-expression of VMAT1 and VMAT2 mRNA in most limbic structures, basal ganglia, as well as in some hypothalamic nuclei. 4. Exclusive expression of VMAT1 mRNA in the neocortical subventricular zone, in the amygdala at early (E15-18) and late (P1-P28) timepoints, the granular cell layer of cerebellum, and in several brainstem motor nuclei. Based on their distribution during development we suggest that monoamines, released in a controlled fashion, might affect wiring of sensory and also motor circuits. VMAT1 mRNA expression may reflect a specific effect of monoamines in glial differentiation and cerebellar granule cell migration and/or differentiation.